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When thiophene treated the cold with concentrated sulfuric acid ofa large. amount 

The sulfonation thiophene homologs under the sime conditions proceeds more vigorously ‘and 
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The the was rendered alkaline and new was extracted 
with ether, and ether extract was removal residue and 


exothermic, and the was out When the addition. the 
and boiled over the range residue completely the distillation 
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who the zonium had been added, the stined mixture was heated for 
was then and the ether solution was washed with 10% NaOH and with was 


the mixture was for one the next day the’ was dissolved 
ether solution was washed with 10% NaOH and with was dried with 


Chem. Sein. 1947: 2 


> 
* we 
Zz 
7 
— 
: 
q 
: 
: 
= 
ge 
4 


ster. may he- posed that the ester. 


“4 
~ 
—- 
— 
— 
= 
— 
— 
— 
— 
: 
— 
4 
- 
| 


ews 


3 
 — 
: 
a 
P 
fy 
Na 
— 
1 


distilled off. residue dissolved hot that appeared when the solution cooled 
oif and recrystallized. from alcohol. The product formed 17%, 30% 


ammonia was heated water, for six hours. and ammonia were then’ 
ether was added the precipitate formed was filtered off (1, ammonium 
drogen and dry was passed through the oil was 


ammonium ide and the the acid) and the analytical were somewhat 
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solution the next day were filtered off g); were found ammonium hydrogen 


and excess ammonia distilled off, and dry ether Was added the The crystals ‘that had formed 


chloride was passed through the ether solution separated which partially crystallized. after 


was added the was from alcohol yielded yellow 
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were found. 


alysts, Frost considers that naphthenes contact with aluminosi! with formation 
fins, which, asa result isomerization and decomposition, yield branched hydrocarbons, and 
silica catalyst and they have shown catalysis processes include dehydrogenation, isomerization, 
having carbon atoms contact with aluminosilicate catalyst composition SiO, 
4.4% These authors showed that the rate which the were down 
tapidly with increase molecular weight and was independent their the 


the formation gaseous among which hydrogen and methane drocarbons 
igators with shown that, apart from toluene, the products comained 
and p-xylenes, ethylbenzene, and other boil:ng above Among 


conversion the cycloalkane depends its molecular the higher higher 


when the side more carbon atoms, was readily split off process 


was prepared from activated Troshkov clay. The clay was activated 


determined the Margosches method The paraffin part the catalyzate 


Hydrogen 


hydrocarbons (benzene and its homologs), some unsaturated and very amount 


Para 


of 
the third fraction, was found, and its presence confirmed the prop- 


0.8357. narrower fraction (1.8 was distilled from this mixture 


also formed, 


icyet 


the very small amount available, the was not Raman 
the second fraction showed that contained unchanged methylcyclohexane, heptane, 2-methylhexane, and 
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Aniline point 


— 


1.4140 50.8 


Fig. Fractionation curve for the 


separated adsorption boiled over the range 98-202° and had and 


the range and was oxidized with 


From the oxidation products, benzoic acid (m.p. 121°) was and isophthalic 


presence toluene. m-xylene. and p-xylene the fraction oxidized. 


complex benzene homologs are formed; also, isomerization occurs, with the from six-membe 
probable from these changes, cleavage the ring occu 
with formation heptane and its isomers. the reaction amount unsaturated hy- 


presence Troshkov clay shows that cyclohexane much less reactive than 
the conversion the former more thaa 11-12%, while the degree conversion the 
same conditions attains Under these conditions cyclohexane yields aromatic 
11%. paraffins were found the cyclohexane catalyzates, whereas the 
ucts heptane, ~methylhexane, and 3-methylhexane were found, 


prod 
prow 


and 3-methylhexane were formed probably result the opening the ring 1,2-dimethylcyclo 
which found present and which was itself the product the isomerization methylcyclohexane 
the ring. 2-Methylhexane could have been formed the isomerization 
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would expected, toluene stable under the given 
then the bulk the aromatic hydrocarbons 
consist toluene. Actually, however, the amount 


than the amount more complex benzene 
homologs tnat responsible for the formation the corres- 


but also its homologs with and unsaturated 
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The reaction was carried out hydrogenation flask with outlet tube and The 
nickel was prepared the leaching 50% alloy with 20% caustic soda 100°, and was kept under 
The flask was blown out with nitrogen, and spoonful the paste was washed into with The oxidizing 
agent was added, the taps were closed, and the flask was shaken mechanically temperature. metal 


important characteristic skeletal nickel catalyst (Raney nickel) its high chemical 


and coworkers [1] have shown that, unlike the nickel catalyst prepared reduction nickelous oxide, 
nickel catalyst forms solid amalgam with mercury. found that, like nickel saturated 


with hydrogen [3} skeletal nickel displaces copper copper sulfate and copper acetate solutions, and 


readily also with sulfite, thiosulfate, selenite solutions, ard reduces iodates, chlorates, 


ferricyanides, and other inorganic oxidizing agents, Nickel prepared nickelous oxide does not react 
with oxidizing agents under similar conditions, ail cases the action nickel 


solely the sorbed hydrogen. 


The results that have now obtained show that the reducing effect not arise one source: 
not only the hydrogen, but also the metal involved the process. According the character 
this process, the hydrogen sorbed the nickel the. main the the meta! 


separated from the liquid, and its residual content was determined, was for 
oxidizing agent, 


rapid, The was rapid that was not possible the kinetic Measurements 


which the components first, the hydrogen the nickel. probable that both reacted 


ution, amount that was excéss the equivalent the hydrogen contained the catalyst. 
mixture was shaken, and the was stopped short intervals for the the solution, 


will seen from Table and Fig. the kinetics the reaction skeletal nickel with 
have the same character their early stages the kinetics the reaction with 
the first few minutes the reaction proceeds enormous rate, after which the rate falls sharply and then 
fall. The reaction does not however, even afier the ‘beginning the experiment, 
after the mixture had stood for two days, some more the oxidizing agent had been 


total amount sodium consumed this experiment was 0.5483 corresponding The 


catalyst was then washed free from oxidant (tested with acidified potassium for 


aiter treatrnent with sodium iodate [4]. The determination the hydroquinone formed showed that 39.3 
drogen remained the nicke! after the iodate (Expt. No. Table 2). These results give total 
hydrogen per catalyst 225.5 ml, which about more than the amouni hydrogen, determined 


with the aid only. follows that after long contact sodium iodate reacts not caly with hydrogen 
contained the but also with the metal 
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with insuificient amount sodium and then exhaustively with was 
the sodium iodate reacted first only with surbed hydrogen but tater also with metal, the total amount 
hydrogen determined the successive treatment the nickel with sodium and benzoquinone would 


determined, was cnly more than the amount fouad the nickel with the aid 
When still smaller amount (0.3067 oxidant was used (Expt. No. Table 2), corresponding 103.2 
drogen (60% the hydrogen contained the nickel), the further amount determined fiom the amount 
none formed was 77.7 ml, 180.9 hydrogen altogether The amount found with the aid 

was precisely the same, follows, therefore, that the beginning the process the sodium 
does, fact, react only with the hydrogen. When the greater part (60-70%) the hydrogen has reacted, slow reaction 
the oxidant with the metal occur concurrently with the main reaction, hydrogen with 


potassium permanganate. the. sodium iodate 
which reaction with hydrogen only, and the 
stage, which reaction with metal also occurs, 
about and 1.3% but 60°, with excess 
(Expt. No. Table 2), the amount was 


eties the removal hydrogen from another sample 
with alkaline solution iodine The solution was 
the same amount hydrogen was found (136.9 
nickel obtained freeing the metal from 


water with air room temperature for samples the catalyst were taken 
analyzed for total and sorbed hydrogen. Total was determined dissolution the sample 
acid. Simultaneously, the content the solution was The between the 
tal hydrogen the volume hydrogen displaced from the acid was taken sorbed hydrogen. 
thus shown that the nickel contained about 140 hydrogen, was found that the total hydrogen conte: 
the test samples more rapidly with time than the volume sorbed hydrogen, from which the authors 


the oxygen distributed between the hydrogen and the metal. When aqueous suspension skeletal nickel cat- 
was shaken room temperature with oxygen hydrogenation flask, 101 oxygen was 
which exceeds the amount required for the oxidation the hydrogen contained the nickel Fig. 
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shows the rate oxygen the catalyst, will seen that most rapid the 

aud time, The kinetics the vith differ greatly from those 
chat oxygen also sorbed but does not form continuous film that would 
the reaction the residual the metal with This accord with the fact that, 


eve 


was treated the same way with excess oxygen. and 
oxygen was absorbed, was found, from the amoun 
hydroquinone formed the catalyst, that was 121 


had reacted with oxygen; the 


means p-benzoquinone did not react with oxygen room 
temperature and pressure, from which may inferred that 
hydrogen sorbed the determines not only the 
activity skeletal nickel, but also its high chemical activity. 
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would skeletal nickel the whole its catalytic activity when treated 

with agent permanganate, oxygen, sodium iodate, and solution This 
may explained not only the complete removal hydrogen from the catalyst, but also the 
maton film having blocking action its surface. have previously shown [6] that catalyst that 
deacuvated means p-benzoquinone will acquire the power absorbing hydrogen when heated only 60° 
metal-hydrogen surface will partially regenerated) and will then catalyze hydrogenation room 
Since probabie that surface film nickelous oxide will not reduced 60°, would 
expected that the same effect would obtained similar treatment nickel that 

been deactivated with oxidizing agents. obtained that confirm this supposition (Table 4). 
ar. atmosphere carefully freed from oxidant with water and then and shaken 


agent the oxidizing with ang each the first four min- 
hydrogen consumed time for saturation phenyl ether expressed 


temoved 


drogen min) 


When skeletal nickel was ext haustively oxidized with oxygen and then minutes 60° while 
with hydrogen, 12.4 hydrogen was absorbed, and the catalyst had only very slight acuvity 


the The results this accord with the reached earlier, namely 
the while oxidizing the hydrogen sorbed the nickel forms film the surface the 


which does not prevent the nickel from again absorbing hydrogen. 
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was absorbed and the did not catalyze the 
that had been treated with insufficient amount 

sorbed, and the product had appreciable activity for the 
genation vinyl ether (Fig. 4). Confirmation thus pro- 
vided for our view that sodium iddate reacts the first place with 

sorbed hydrogen, and later also with the that, during the 
oxidation skeletal nickel with excess sodium 


catalyst oxidized with and then weated the nickel and hydrogen components skeletal catalyst 


action occurs also with metal. 


action with p-benzoquinone sodium iodate, the consumed with and 


The results show that high reducing power skeletal nickel presence sorbed 
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the literature spite its great scientific importance essential part the general problem the 


relationship between the properties macromolecular compounds and their structures, Only isolated attempts 
been mace establish this relationship. Thus, Hill and Walker [1] attempted show that homologous 
22, the melting points varied according smooth curve, follows from their results that the melting 
polyesters derived from even acids not depend the distribution methylene groups betweea the acid and 
glycol, but only the total number methylene groups the repeating unit. The limited 

the disposal these authors did not permit them make wider generalizations. 


second relevant investigation that carried out polyesters formed 20- with the 
series dicarboxylic acids from oxalic sebacic was found that the melting points 
polyesters vary according zig-zag line, the melting points polyesters dicarboxylic acids having even num- 
bers carbon atoms (even acids) being higher than those dicarboxylic acids having odd numbers 
(odd odd acid forms polyester lower melting point than those the polyesters the two neighbor- 
ing even acids. When consider the polyesters even acids found that there minimum 
the curve for variation melting point with the number carbon atoms. the contrary, the point 
for polyesters odd acids does not show minimum, but rises smoothly. not possible make use the data 
the literature the melting points the individual polyesters, partly because the gaps these data, mainly 
because the great variation that often found between the values given authors Reliable data can 


obtained only preparing all the esters under identical was with object that 


ing oxalic, succinic, glutaric, adipic, pimelic, suberic, azelaic, and sebacic. 
and. malonic acids were used the form diethyl esters, and the remaining acids were applied the free 
The experimental procedure for the polyesterification reaction has been described detail previously 
mixture glycol and dicarboxylic acid was heated atmosphere nitrogen for ten hours 170° 
210°, and for ten hours 250°. The mixtures the esters oxalic and malonic glycols 
heated current nitrogen for hours for two hours 120°, for four hours 140°, and for eight 
170°, and then under reduced for five hours 170°, for six hours 200°, for one hour 210°, for 
minutes 220°, for two hours 236°, and for one hour The molecular weights the 
determined from the viscosities 9.5% benzene solutions, and their melting and 


1.6- and 1,10-decanediol with dicarboxylic acids bear definite relationships not only the total 
number carbon atoms the acid molecule, but the odd even character this number. These 


ships are general similar those found for the investigated previously but 
ertain features are more clearly 


examine detail the dependence, first the paint and then the the 
structure the polyester, the structures the acid and glycol. should noted first all that the 
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have already described, polyesters even acids have higher than pc! odd 
This can readily seen from Figures and which show the dependence the melung points 


When however, the melting poirt separately for polyesters even and 
acids, two comparatively smooth curves are obtained, which are shown the broken lines Fig. 

stressed, however, that the courses the two curves are greatly different, increase number 


the series odd acid poiyesters melting point curve obtained, series 


from acids the melting point that the oxalic and succinic polyesters, i.e. 57°; the 
then and for the only the series odd-acid polyesters, the 


point are lower, the greatest difference being that for the glutaric and namely 


picture, but the absolute values the melting point differences are lower, ana the minimum melting point the 
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oxalic and malonic polyesters) only The variation the 
points the even-acid polyesters small, and the minimum melting 
point, which that adipic acid, only slightly less than that 


For the characterization intermolecular forces 
solubilities solvents are great Table gives the 
benzene was determined for almost all the ‘the solubility 


malonic, and succinic acids have very low solubilities benzene, and con- 
greatly with the remaining polyesters, which have solubilities 
than 160 per liter. azalaate particularly 
fact, the most soluble all the polyesters 


S 


the 1,6-hexanediol polyesters, The absolute solubilities are 
less, ranging from 3.06 per liter, compared with 
bilities ranging 210.44 per noteworthy also that, whereas the 
solubility benzere does not depend appreciable extent whether 
_of odd-acid polyesters are appreciably higher than those cven-acid 
esters, Thus, the solubilities derived from even acids vary 
from 9,22 20,0 per liter, i.e, are appreciably Fig. the 


tated 


acid polyesters. This relationship also for the other 


methylene groups the repeating unit, which changes pass from one dicarboxylic acid the the homo- 
series, and the relative bonds, which change pass from even odd 


understand the variations the melting points and the polyesters itis necessary 
the fact that their macromolecules contain such groups which affect the 
compounds cortaining them different ways, previous papers [2, have given detailed consideration 
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carbon atoms the molecule the 


carbon molecule increase the flexibility.cf the polyesters dicarboxylic acids the 


higher than those the corresponding 


polyesters, therefore, there are two opposing that affect their points: the presence 
linkages, associated with lowering melting point comparison with that polyethylene; and the presence 
carbonyl, associated with the raising the melting point. these factors must added the evenness 


the effect which particularly marked when series polyesters derived from even acids compared with 
the series derived odd acids. The evenness factor has not yet been completely explained, but, 


have viously pointed 2], its functioning probably depends polar effects the dicarboxylic acid molecules. 
will examined greater detail future paper. 


determining part here the evenness factor, the which will considered later 


the contrary, the data for the ten pairs polyesters given Table indicate melting 


esters formed with clear that for these polyesters the the oxygen linkage 


curves for the poiyeszers and for the acid polyesters, which are represented the broken 
and For example, the anomalously high melting points and low solubilities the first polyesters 
glycol, polyethylene oxalate and polvethylene succinate can understood when the fact that there are high 
tions groups these polyesters taken into account. When the proportion carbonyl groups reduced, 
melting point falls, and polyethylene melts the proportion carbonyl groups falls, the 
ester oxygen linkages also falls and the proportion methylene groups rises, and these changes should result 


This apparently results great increase the effect the ether linkages, that from odd 
xylic acids melt much lower temperatures. Increase the content methylene groups neutralizes this 


Polyethylene 


variation the contents groups, ester oxygens, “and methylene groups, percentage 
jumps, from polyester another, that impossible explain the great and sudden variations 
solely the basis the the contents carbonyl groups, ester oxygens, and methyiene 


work [1], namely, that the melting point depends only the total proportion 
the molecule and the way which these methylene groups are distributed, i.e, whether they are the 
esters the same number atoms the chain the unit are compared 


the ten polyesters given Table some are. the series and some are the 
series, but case the melting points agree sufficiently closely support for the above- 


polyesters are determined not only the number atoms the chain the repeating unit, the number 
ene groups the repeating unit, but also the way which these are 
and residues, can seen from the examples cited. 


melting curves the polyesters oxalic, malonic, and succinic acids have corresponding the 


resulting maximum lowering point; its effect then becomes weaker owing the 


the number methylene groups, and the melting point There are minima the curves the 
the cther acids, and the melting point rises continuously the methylene groups the glycol 

points than odd-acid 
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malonste 
Polydecamethylene 
pimelate 
Polydecamethylene 
Polydecamethylene 


and with the following 


numbers caibon atoms have higher. points 


have been determined, and has been found 


structures, 


structures illustrated the behavior the formed ethylene glycol, 1,6-hexanediol, and 
canediol with dicarboxylic acids, namely, succinic, glutaric, adipic, azelaic, 
sebacic [1]. These polyesters were prepared under identical conditions, that were compare their 

with the object relating them the structures the was found that polyesters 
boxylic acids having even numbers carbon atoms their molecules acids) have higher melting 


into account the effects oxygen linkages, groups, and methylene occurring the polyester chain 
vatious proportions and various With the object part played each 


The method preparing the polyesters was the same that described The 


zene were and also their molecular weights their viscosities 


the relationship between their propertics and their structures, The validity such inferences made the 


Fig. shows the curve for the variation the melting points 
has the zig-zag form found for the polyesters some polymethylene the melting points 
the polyesters even acids being higher than those the neighboring polyesters odd The analogy 
carried further, however, comparison with the graph for melting points polyesters derived from 
methylene glycols immediately reveals essential differences. the first place, the greatest differences 
point are found for the polyesters sebacic, azelaic, and pimelic acids, i.e, the higher acids, whereas 
for the polyesters derived from polymethylene glycols, the greatest differences were found for the lower 
the polyesters oxalic, malonic, and succinic acids. the second place, the melting point curve the- 
acid polyesters pass those from acids containing more methylene groups, whereas the 
ponding for the polyesters polymethylene glycols rises, clear that the polyesters die~ 
thylene glyco! the effect the methylene groups completely overcome the evenness effect and the effect 
the oxygen linkages, The melting point curve for the polyesters has very sharp minimum the 
corresponding the polyester adipic acid, and the rise that follows much steeper than that the curve for 

the polyesters polymethylene glycols, clear that this region the effect the accumulation 


es 


unit 


ae 


The picture somew hat different for the polyesters derived from and acids, 


the molecule the acid not maintained for the middle the 


diethylene The curve for the polyesters also very stmilar the corresponding 
curve, and its minimum corresponds the polyester pimelic acid. There then sharp rise 


point pass the polyester acid, which may indication that the effect the 
groups beginning make itself For the diethylene glycol this effect begins appear 


the point corresponding subenc acid. may therefore stated that the addition another ether oxygen 
the molecule the neutralizes the effect two groups, 


diethylene glycol the carbon atoms esters glycol the number carbon 


should noted also that the glycol have Jower points than the corresponding 
polyesters diethylene glycol. This evidently results from the effect the ether linkage, and 
the the introduction the first ether oxygen, for the melting points the polyesters ethylene 


smoothing the point curve, that will finally become smooth line, Thus, for 
and still more for pentaethylene glycol, may expect the complete obliteration the effect atising from 
carbon atoms the acid. may therefore concluded quite definitely the evenness factor and 
effect ether linkages are directly opposed one another, The evenness facter conducive the formation 
the solid phase, whereas ether linkages facilitate the state 


should noted also that their and which are given the table, are greatly 
the polyesters polymethylene The solubilities benzene are considerably higher than 
alcohol. Also. the polyesters oxalic and malonic acids are much less soluble than those the other 
which have more than per liter, with the exception the polyesters 
glycol with adipic and acids, which are somewhat lower The 


the substance. The table gives the melting points the polyesters formed 1,2- with 


acids the series succinic will seen that they are all liquids, the melang points 
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acid, the number seven, accompanied lower- 


the meiting point the polyester, and only with sebacic 
has eight groups, does rise point begin, 
Another peculiar feature the melting point polyesters 
its smooth form, without the that are 


been completely and there are therefore 

odd dicarboxylic acids, The methylene side group has effect 

dicarboxylic 


esters that have prepared are liquids, whereas only two the polyesters ethylene 


the fall melting point that the number methylene groups the dicarboxylic acid molecule 
until reach azelaic acid. Only when sebacic acid dues the curve and the 


will seen from these data that the the polyesters (of dicarboxylic acids from 
sebacic) almost constant 184 per liter. The alcohol-sd much lower and varies from 


conclusion may point out the results our investigations the polyesters 
and show that the presence ether linkage methyl side group 
great effect properties. When the properties the these giycols are 
from the same dicarboxylic acids [1, 2}, will seen quite that the lattes 
subst ances, whereas the former are 


trieth 


noted aiso although their general effects and linkage and side group 
the sense that they both reduce the crystallinity the polymer, they differ greatly 
the comparison the tendency annul the evenness factor, then may said 


three four umes effective ether 


formed diethylene glycol, glycol, and 1,2-propanediol with 
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One the authors this paper has suggested connection with the oxonium theory that has deve- 
loped the basis the reactions vinyl ethers, that these compounds the 
ording the conditions, the oxygen behaves bi- ter-valent 


The history investigations oxygen-containing compounds shows that ‘in various 


under various experimental conditions authors have suggested not only two and three, but also 
and even would, course, great interest determine the nature the observed. postulated 
valency oxygen these other cases, and determine the structures the oxygen-containing com- 
pounds, The present investigation structural study this applied some viny! ethers which have been 


amined with the aid Raman the same have some cyclic acetals are isomeric 


OCH; 


the cyclic acetal 1,4-butanediol CHy 


glycol were prepared Favorsky and method [4] the addition mole acetylene ‘mole. 
the glycol polyglyco! containing about dissolved caustic potash catalyst. The preparations were cartied 
out, similarly that the ether ethylene glycol described rotating autoclave 
pressure not more than atm and temperature The yields the ethers varied from to. 
the amount glycol that reacted. The reaction products were fractionated from Favorsky flask. The 
ether fractions taken were too wide correspond pure products, They were dissolved water with the object 
separating them from the somewhat lower boiling water-insoluble divinyl The solutions were from 


the divinyl ethers (sometimes the aid the salting-out effect amount potassium carbonate), and 


then saturated with potassium The salted-out ethers were separated, carefully with 
tassium carbonate, and fractionated presence piece calcined potassium carbonate 


having ground (including the thermometer), were redried before 


definite constants finally obtained. 
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pounds. Excited the 3650, 3655, 3663 formic 


the reaction mixture was brought the boil: After cooling, was with 1-2 10% caustic sods, 


the flask, and vinyl ether was then added, first the was not allowed rise above 


dried with potassium carbonate, and The resulting acetals were treated the cold with sodium and then 


the sodium apparatus having ground glass joints (including the thermometer), The 


were with sodium before each distillation, Products having definite constants wete finally obtained, 


Cyclic Acetals that are Isomeric with some these 


ISP-51 having central camera. The dispersion the region the line 4358 was 
were excited the mercury line 4358 addition, the region the hydroxyl group 

investigated with the mercury tiplet 3655, 3663 exciting radiation. give the complete Raman 
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are essential differences between the spectra the monovinyi ethers the glycols 
isomeric cyclic acetals, particularly the absence the latter the frequencies the neighborhood 
the hydroxyl group). have made use these essential differences the optical analysis some solutions 

the monovinyl thers, will seen below, passing, may point out the iowering the 


show this band the spectrum the ether ethylene glycol (Spectrum No. 
ation be: the 3659, For the othe, ethers the band quite similar, 
seen the corresponding regions the spectra excited the line 4358 (Spectra No. 
the the hydroxy! groups these substances intermolecular hydrogen bonds, 
the present paper), The breadth the band and its considerable 
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solvents the type carbon tetrachloride, cyclohexane, benzene, etc,) which prevent 


analysis shows that they isomerize into the corresponding cyclic acetals; ether molecules are 
This fact readily established because the considerable differences, noted above, between the 
the investigated monovinyl ethers and those the corresponding cyclic acetals. This occurs 
not because the isolated molecules the ethers are themselves unstable and therefore 
into cyclic acetals, but because the the carbon tetrachloride, 


The investigated ethers are alinost insoluble cyclohexane, two are 


they are mixed. One layer the ether such, and the very small portion the ether 
into the cyclohexane layer does not into the cyclic acetal, spectrum analysis shows. 

that this solution ether molecules exist state, monomers, However, 

cannot obtained observations the change the spectrum the hydroxyl group owing the 

; 


ethylene glycol temperature abaut Owing partial disruption the hydrogen bonds, and also 
weakening the hydrogen bonds that still existed, the hydroxy] band became narrower under these conditions and 
the intensity maximum was displaced higher the limit the 

was readily measurable line triplet record was obtained from the exciting wiplet 3650, 3655, 3663 
The comparatively low value this frequency molecules aliphatic monohydric al-. 
cohols, methanol, attains value about the gas phase) and position the 

band recuced breadth indicate that the liquid state raising the temperature 

the complete freeing the hydroxy! from the influence oxygen atoms neighboring 

When, fact, 20% (by volume) solution the monoviny! ether ethylene glycol 
record from the exciting 3650, 3655, 3663 A). Under these conditions decahydronaphthalene molecules 
late molecules the ether ethylene glycol from one another, and the group freed from 
other molecules the ether ethylene glycol, The fact that the 
the hydroxyl group the monomeric molecule the ether ethylene glycol nevertheless lower 


means other Physicochemical Data 


2. 


Thus, have out molecular weight determinations all five the ethers investigated, 
found that with rise concentration the degree association increased: the monomers were converted into 


hydrogen- bonded the monomeric molecule acetic acid gas phase), when takes the form 


broad diffuse band displaced toward the lower 
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was calibrated with water, the viscosity which was taken 1.9050 centipoise The 


the optical method has been unequivocally confirmed other physicochemical data cited 
same time the nature the “an oxygen the ethers, referred 


the 
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experimental data, which are accord with other emical tonds 


(readily undergoing various reactions, particularly presence mineral acids and metal 
whereas ethers glycols are inert, the light our results, this 


contain hydrogen bonds, also the basis the chemical inertness that have established 


probable that will not great, since their ether oxygens, unlike those ethers glycols, 


frequency the hydroxyl monohydric alcohols, the frequency the low ethers 
giycols and polyglycols which hydrogen bonding has been completely, almest completely, ‘broken down 
temperature 85° the ‘iquid phase dissolution decahydronaphthalene. This fact undoubtedly indicates 

that the hydrogen the group the investigated ethers their monomeric mobile that 


and polyglycols has shown the aduition C,H, monohydric begins only 150°, 
and already react view the fact that the formation the ether proceeds stepwise 
(via the ether) and that the products the ~omplete vinylation glycols 140° comprise only the 
with insignificant amounts the cycli (the formation which the gas phase. 
the isomerization the must acknowledged that the hydrogens the hydroxyls 
cols and and also the hydroxyls the ethers glycols and polyglycols, have 


intermolecular. hydrogen the liquid state, arid this confirmed data derived from other 
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AND REACTIONS VINYL ETHERS ETHANOLAMINES 


investigated the properties several such substances which the substituents present the nitrogen 
varied, continuation our previous investigations [1, have studied the properties vinyl ethers 
These compounds were synthesized direct vinylation the ethanolamines, which. 
yield number products under the conditions the reaction owing the 


ethers di- and tri-ethanolamines did not undergo further changes resuliing the formation cyclic 
the vinyl ethers diethanolamine like that 2-aminoethanol, did not yield the morpholine 


presence the basic nitrogen has considerably less effect the vinylation reaction than the vinylation 
aminoethanol and The ethers di- and were formed 
yield (70-85% the amount the ethanolamine) presence caustic whereas these 


and were hydrolyzed dilute sulfuric acid, acetaldehyde and the original ethanolamine 
being formed.. The results the quantitative estimation acetaldehyde showed that the mono- and di- 
diethanolamine and and the ether (III) were readily and completely hydrolyzed 
sulfuric acid room The mono- and ethers triethanolamine (IV and were 
partially hycrolyzed under these conditions, 4-6 hours boiling water bath being required for their complete 
hydrolysis. The hydrogenation the vinyl ethers di- and wi-ethanolamines was carried out under 
Raney nickel and resulted the formation the ethyl ethers (Table 
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The behavior the ethers di- and tri- toward was studied, ‘also 
polymen zation, found that the mono- and di- ethers diethanolamine were inert the 

did not form cyclic acetal under such 


not polymerize presence such catalysts concentrated hydrochloric acid and ferric chloride under the 

usual conditions jor alkyl ethers, The ion-catalyzed reactions ethers 
and, particular, their polymerization reactions are complicated presence two centers(O and 

these molecules that can undergo formation. possible that the catalyst forms stable complexes with 


have catalytic effect for the processes concerned, have, however, 
the ether (Table peculiar feature some the polymers was their three- 


Diethanolamine, prepared reaction between ethylene ‘oxide and aqueous had 


zene was placed rotating steel autoclave, The autoclave was blown out with acetylene, 
that temperature for 4-5 hours, was then cooled, fresh portion acetylene was passed in, and the 


The benzene was off, and the reaction were separated vacuum which 


Redistillation Fraction after treatment with sod:um (64.2 the amount 
the divinyl diethanolamine colorless mobile liquid having amine soluble 


ay 


was from the echnical product lation and nad the 


triethanolamine, caustic potash powder, and 150 benzene, and the reaction temperature was 


After solvent, the following fractions obtained from the reaction products: 


q 
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triethanolamine colorless hquid having feeble odor: solubie ether, benzene, and alcohol; 
benzene, and alcohol; 141-142° (3.5 mm); 1.0596; found 47, for 
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were hydrolyzed with sulfuric acid atr room temperature and at. 


présence 


hours sealed glass tube, The treatment the reaction products was determined 
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TABLE 


- 


ether 


ethanolamine |136-137 1.4635 47.63 47.77 


Expt. 


ether. 


Monoviny! ether 


yellow, 


11.62 vik 11,35 - 10.36 10,52: 
} 
> | 


washed times with ether, and ether was separated the ether solution 


most which have been prepared for the first 
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have made investigation the properties dolomite and have made very full the 
its solubility conditions, particularly the partial pressure carbon 


solubility dolomite and its mixtures with calcite and magnesite was various 
(0°, given partial pressure (about atm), and for different partial pressures pCO, 
bout atm. and atm) given temperature The starting materials and the experimental procedure 
essentially the same those previously described [1,2]. exception was the Shishim dolomite this 


vessels with the aid water pump. The results the investigation are given Fig. the form 
the ternary system All the isotherms the system consist 


broker line joining the point composition dolomite the origin (the 
angle made the axes) the dolomite crystallization isotherms and Sin points the 
solubility pure dolomite, thus indicating that dolomite (without decomposition into its 

placed from the ordinate axis toward the bisector the temperature: and already. passed over 

the right the bisector. words, 70° the bisector dolomite branch the isotherm; 
intersects the calcite branch, which indicates that has incongruent solubility (dissolves with 
position). will clear that the which the point falls the must temperature 


The solubility curves for pure dolomite and its mixtures with ata 
intersect point corresponding temperature (Fig. 2), and this will the temperature 


4 


the data the table shows that magnesite 
cite the least soluble, dolomite then taking second position the three carbonates. Heace, when the 
incongruent, its value higher comparison with the solubility calcite than when its solubility 

olution obtained from initial mixture of-dolomite always lies the point the diagram 

pure dolomite and its mixtures with calcite fully coincide low values the 


Dolomite. and Magnesite 


This fact significance for use carbonate for under- -water construction, since 
miuc limestones, and other such rocks should have practically the same solubilities low 
tial pressures such are found under natural conditions, The results the investigation are also significance 
for the determ:nation the conditions under which primary and secondary dolomites have been 
from the solubility diagram (Fig. these conditions and values that are 
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when the mixture 
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previous papers have laready described the preparation some new 
compounds. namely organosilicon acetals prepared the reaction with vinyl ethers 


The trialkyl- and described below, which have the general structure 


conveniently prepared the actior ethylene oxide alkyl(or alkylaryl)chlorosilanes, and the present 


There are only few results relating the reactions ethylene oxide with silicon tetrachloride, 
and chloroethylsilane [4, The syntheses (2- -diethylmethyl-, and 


‘The starting for the preparation (2- thoxy)silanes were the 
(2- chloroethoxy)silanes are mobile liquids having feeble ethereal odor. They are 


the structures the compounds obtained, also carried out the reaction chlorodiethylphenylsilane with 


prepared from ethylene: oxide and 


the experimental part have described the reaction ethylene with 


flask provided with mechanical thermometer, tube for passage gas, and reflux 
The flask was water bath, and was passed the reaction mixture 
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TABLE 
Name 


The was carried three-necked flask provided with stirrer, dropping funnel, and thermometer. 
the and this was then stirred while 200-210 NaOH was added alowly over 
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following compounds have been prepared for the first time and characterized: 
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DIALLYLSILANE 
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which may carried under atmospheric pressure [4], under high pressures. With the object extending 
our knowledge the properties diallylsilanes, the present investigation have synthesized four new 
silanes, including three containing radicals (see table), The properties the previously unknown 

are also given the table. Apart from the synthesis the new diallysilanes, had occasion 
repeat the syntheses some mono-, and for this purpose used ally! chloride, bromide, 
and stated previous communication [2] the replacement allyl chloride the bromide 
reduces (by factor 5-8) the amount ether needed. A!lyl iodide requires the same reaction conditions 
the bromide that necessary distil over sodium remove the iodine liberated), and gives 
iodide cannot used all for the synthesis and 


are taken into account, 
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